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Ku0_shlh Hsu’ Chung-HO Clty A light emitting diode package structure having a heat 
resistant cover and a method of manufacturing the same 

_ include a base, a light emitting diode chip, a plastic shell, 
glgrse?pondence Address and a packaging material. The plastic shell is in the shape of 
4331 STEVENS BATTLE LANE a boWl and has an injection hole thereon. After the light 
FAIRFAX, VA 22033 (Us) emitting diode chip is installed onto the base, the plastic 

shell is covered onto the base to fully and air-tightly seal the 

(73) AssigneeZ Edison OPto Corporation light emitting diode'chip, and the packaging material is 
mjected mto the plastic shell through the m] ection hole unt1l 

(21) App1_ NO; 11/377,444 the plastic shell is ?lled up With the packaging material to 
form a packaging cover, and ?nally the plastic shell is 

(22) Filed; Mar, 17, 2006 removed to complete the LED package structure. 
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Fig. 1 
(Prior Art) 
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Provide a semi-?nished product having an LED chip./ 

1 
Cover a plastic shell onto the base. 

1 
for molding. 
Inject a packaging material into the plastic shell 

’ ‘S3 

1 
Remove the plastic shell to complete 
the package structure. 

Fig.7 
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LIGHT EMITTING DIODE PACKAGE 
STRUCTURE AND METHOD OF 
MANUFACTURING THE SAME 

BACKGROUND OF THE INVENTION 

[0001] 
[0002] The present invention relates to a light emitting 
diode (LED), and more particular to a light emitting diode 
package structure and a method of manufacturing the same. 

[0003] 2. Description of Prior Art 

[0004] A light emitting diode (LED) is a solid-state semi 
conductor device that combines tWo carriers produced by 
passing an electric current through the LED to release 
energy in the form of light. LED has the advantages of a 
compact siZe, a fast response rate, and a pollution-free 
feature, so that the LEDs can be used extensively in different 
industries. Since LEDs have bottlenecks including an insuf 
?cient brightness and a loW luminous ef?ciency at an early 
stage, a high poWer LED is developed later to overcome the 
draWback of insuf?cient brightness, and thus LEDs become 
increasingly popular in the high poWer illumination market 
and tend to gradually take over the position of traditional 
tungsten lamps. LED products have the potential of replac 
ing traditional illumination devices. 

1. Field of the Invention 

[0005] As LED manufacturing technologies are improved 
constantly and neW materials are developed to meet the 
requirements of various different applications, the technol 
ogy and structure of LEDs become mature, and thus leading 
to the development of a high poWer LED With enhanced 
energy capacity and brightness as Well as the extensive use 
of high poWer LEDs in different areas. Among the types of 
high poWer LEDs, the surface mount device light emitting 
diode (SMD LED) is a common type of LEDs, and the 
general SMD LEDs are divided mainly into tWo types: a lead 
frame type and a printed circuit board type. The lead frame 
type uses a metal frame and a heat-resisting plastic material 
to produce a socket as a ?xed lead frame of an LED chip by 
injection molding, and the printed circuit board type uses a 
composite material as a substrate, and both of these tWo 
types have to go through the processes of die bonding, Wire 
bonding and encapsulation processes to complete the LED 
structure. 

[0006] In a general die bonding process as shoWn in FIG. 
1, a plastic shell 101 made of an insulating heat-resistant 
plastic material such as epoxy resin is covered onto an LED 
chip 102, and a packaging plastic material 103 such as soft 
silicone is injected into the plastic shell 101. Such arrange 
ment not only prevents moisture or air from being permeated 
into the packaging plastic material during a non-airtight 
packaging process of the traditional packaging process, but 
also uses the plastic shell 101 for receiving the injected 
packaging plastic material 103 to form a ?xed shape of the 
plastic shell 101, and thus the LED chip 102 can maximiZe 
its spectrum effect by the packaging plastic material 103 and 
the plastic shell 101. 

[0007] HoWever, there is a major draWback of the afore 
mentioned packaging process, since the package structure 
and material cannot resist high temperature, and particularly 
the light emitting diode and other circuit board have to be 
processed in a soldering pot (at 250° C.~300° C.), and the 
plastic shell 101 and the soft plastic material 103 usually 
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cannot stand the high temperature of the soldering pot, and 
the light emitting diode structure may have broken lines or 
the plastic shell 101 may become soft. Even if the plastic 
shell 101 and the soft plastic material 103 can resist the high 
temperature, the coef?cients of thermal expansion of the 
plastic shell 101 and the soft plastic material 103 are 
different, and cracks may be produced betWeen the packag 
ing plastic shell 101 and the soft plastic material 103, and 
thus resulting a defective light emitting diode. To reduce the 
defects in a manufacturing process, the soldering is con 
ducted manually, and thus making the manufacture more 
dif?cult and time-consuming. 

SUMMARY OF THE INVENTION 

[0008] In vieW of the foregoing shortcomings of the prior 
art, the inventor of the present invention based on years of 
experience in the related industry to conduct experiments 
and modi?cations, and ?nally designed a light emitting 
diode package structure and a method of manufacturing the 
same to overcome the shortcomings of the prior art structure. 

[0009] The present invention is to provide a light emitting 
diode package structure With a heat-resisting cover and a 
method of manufacturing the same that adopts a heat 
resistant packaging material capable of contacting air 
directly as a packaging cover material to improve the yield 
rate for the process of connecting other electronic compo 
nents at a high temperature and overcome the problem of 
having cracks produced by the thermal expansion of tradi 
tional packaging housing and packaging material. 

[0010] Accordingly, the present invention provides a light 
emitting diode packaging structure and a method of manu 
facturing the same that comprise a base, an LED chip, a 
plastic shell, and a packaging material, Wherein the plastic 
shell is substantially in the shape of a boWl, and the plastic 
shell has an injection hole thereon. After the LED chip is 
installed on the base, the packaging plastic shell is covered 
onto the base, and the LED chip is fully and air-tightly 
sealed. A packaging material is injected into the plastic shell 
through the injection hole until the plastic shell is ?lled up 
With the packaging material to form a packaging cover, and 
?nally the packaging plastic shell is removed to complete 
the LED package structure. 

BRIEF DESCRIPTION OF DRAWINGS 

[0011] The features of the invention believed to be novel 
are set forth With particularity in the appended claims. The 
invention itself hoWever may be best understood by refer 
ence to the folloWing detailed description of the invention, 
Which describes certain exemplary embodiments of the 
invention, taken in conjunction With the accompanying 
draWings in Which: 

[0012] FIG. 1 is a cross-sectional vieW ofa prior art light 
emitting diode; 

[0013] FIG. 2 is a cross-sectional vieW of an LED pack 
aging process of the invention; 

[0014] FIG. 3 is another cross-sectional vieW of an LED 
packaging process of the invention; 

[0015] FIG. 4 is a further cross-sectional vieW ofan LED 
packaging process of the invention; 
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[0016] FIGS. 5(a) to 5(c) are schematic vieW of a manu 
facturing procedure according to another preferred embodi 
ment of the invention; 

[0017] FIG. 6 is a schematic vieW of a further preferred 
embodiment of the invention; 

[0018] FIG. 7 is a How chart of a manufacturing method 
of the invention; and 

[0019] FIG. 8 is a schematic vieW of another further 
preferred embodiment of the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0020] The technical characteristics, features and advan 
tages of the present invention Will become apparent in the 
following detailed description of the preferred embodiments 
With reference to the accompanying draWings. 

[0021] Referring to FIGS. 2 to 4 for the cross-sectional 
vieWs of an LED packaging process according to a preferred 
embodiment of the present invention, the structure of an 
LED packaging process as shoWn in FIG. 2 comprises a light 
emitting diode having a base 1, an LED chip 2, a packaging 
plastic shell 3, and a packaging material 4 (as shoWn in FIG. 
3). The base 1 of the light emitting diode in this preferred 
embodiment is a semi-?nished product of a lead frame type 
LED, and the base 1 further includes a lead frame 11 for an 
electric connection and a heat dissipating member 12, and 
then the semi-?nished product is processed through a heat 
resistant plastic molding injection and formation. The heat 
dissipating member 12 in the base 1 has a plane 121 of the 
LED chip 2, and the plane 121 ?xes the LED chip 2, and the 
plastic shell 3 is in a hemispherical shape for covering the 
base 1 and sealing the LED chip 2 in the plastic shell 3, and 
the plastic shell 3 has an injection hole 31 disposed on a 
lateral side of the plastic shell 3. 

[0022] In FIG. 3, the plastic shell 3 is installed onto the 
base 1 to ?lly seal the space around the periphery of the LED 
chip 2 Which is preinstalled on the base 1, and the packaging 
material 4 is injected into the plastic shell 3 from the 
injection hole 31. The packaging material 4 of this preferred 
embodiment is a silicone material having a hardness that 
falls Within the range from shore A40 to shore D70, and thus 
after the packaging material 4 is injected from the injection 
hole 31 until the plastic shell 3 is ?lled up to form a 
hemispherical cover and fully cover the LED chip 2 as 
shoWn in FIG. 4. After the packaging material 4 is solidi?ed 
and shaped, the mold of the plastic shell 3 covered on the 
external portion of the packaging material 4 is released and 
removed to complete the LED package structure, so that 
When the light emitting diode structure and other printed 
circuit board pass through a soldering pot in a connecting 
process, the light emitting diode structure and printed circuit 
board can resist the high temperature to successfully com 
plete the connection. Further, the foregoing process can also 
be used in a printed circuit board type LED package struc 
ture as shoWn in FIGS. 5(a) to 5(c). Referring to FIG. 6, the 
plastic shell 3 having a plurality of injection holes 31 is 
covered onto a semi-?nished substrate having a plurality of 
manufactured LED chips 2, and injected With a packaging 
material 4, and ?nally the mold of the plastic shell 3 is 
removed to complete the package structure. 

[0023] Referring to FIG. 7, the manufacture How of the 
LED packaging process comprises the steps of providing a 
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base 1 of the light emitting diode having an installed 
semi-?nished product of an LED chip 2 (S1); covering a 
plastic shell 3 onto the base 1 and fully sealing the LED chip 
2 (S2); 

[0024] injecting a packaging material into an injection 
hole 31 of the plastic shell 3 for the formation until the 
plastic shell 3 is ?lled up With the packaging material 4 (S3); 
and releasing and removing the mold of the plastic shell 3 to 
complete the light emitting diode structure, after the pack 
aging material 4 forms a packaging cover 11 (S4). 

[0025] Referring to FIG. 8 for another preferred embodi 
ment of the present invention, the base 1 includes an 
inverted T-shaped groove 13 preinstalled at the bottom and 
around the periphery of the LED chip 2, such that after the 
plastic shell 3 fully covers and seals the base 1, and the 
packaging material 4 is injected through the injection hole 
31 on the plastic shell 3, the packaging material 4 also can 
be injected into the groove 13 around the periphery of the 
base 1 until the plastic shell 3 is ?lled up With the packaging 
material 4 and the package material is solidi?ed to from a 
packaging cover, and the packaging material 4 ?lled in the 
groove 13 is solidi?ed to form an connecting end for 
securing the packaging cover onto the base 1. 

[0026] The present invention are illustrated With reference 
to the preferred embodiment and not intended to limit the 
patent scope of the present invention. Various substitutions 
and modi?cations have suggested in the foregoing descrip 
tion, and other Will occur to those of ordinary skill in the art. 
Therefore, all such substitutions and modi?cations are 
intended to be embraced Within the scope of the invention as 
de?ned in the appended claims. 

What is claimed is: 

1. A light emitting diode packaging structure, comprising: 

a base; 

a light emitting diode chip, installed on the base; and 

a cover, disposed on the base for fully and air-tightly 
covering the light emitting diode chip. 

2. The light emitting diode package structure of claim 1, 
Wherein the base further includes a groove disposed at the 
bottom of the base. 

3. The light emitting diode package structure of claim 1, 
Wherein the base is a semi-?nished product of a light 
emitting diode. 

4. The light emitting diode package structure of claim 3, 
Wherein the light emitting diode is a lead frame type light 
emitting diode. 

5. The light emitting diode package structure of claim 3, 
Wherein the light emitting diode is a circuit board type light 
emitting diode. 

6. The light emitting diode package structure of claim 1, 
Wherein the cover is made of a silicone material. 

7. The light emitting diode package structure of claim 6, 
Wherein the hardness of the silicone material falls Within a 
range from shore A40 to shore D70. 

8. A method of manufacturing a light emitting diode 
package structure, comprising the steps of: 
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providing a light emitting diode semi-?nished product 
containing a chip; 

covering a plastic shell onto a base; 

injecting a packaging material into the plastic shell for 
molding; and 

removing the plastic shell to complete the package struc 
ture. 

9. The method of manufacturing a light emitting diode 
package structure of claim 8, Wherein the plastic shell 
further includes an injection hole. 

10. The method of manufacturing a light emitting diode 
package structure of claim 8, Wherein the packaging material 
is a silicone material. 
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11. The method of manufacturing a light emitting diode 
package structure of claim 10, Wherein the hardness of the 
silicone material falls Within a range from shore A40 to 
shore D70. 

12. The method of manufacturing a light emitting diode 
package structure of claim 8, Wherein the light emitting 
diode semi-?nished product is a lead frame type light 
emitting diode. 

13. The method of manufacturing a light emitting diode 
package structure of claim 8, Wherein the light emitting 
diode semi-?nished product is a printed circuit board type 
light emitting diode. 


